Objective: This study investigated self-reported dietary attitudes and changes, and use of complementary approaches among breast cancer patients in relation to age, education and time since diagnosis. Design and setting: Australian (ABC, N ¼ 215) and Finnish (FBC, N ¼ 139) breast cancer patients were surveyed at the university cancer centres with voluntary participation. Logistic regression models were used to adjust for differences in demographic patient characteristics between the groups. The influence of demographic variables was further studied separately or combined. Results: In all, 30% of FBC patients and 39% of ABC patients reported having changed their diet (P ¼ 0.033). Higher education, younger age and longer time from diagnosis were significantly associated with the probability of changes. The main changes reported included reduced consumption of animal fat, sugar and red meat, and increased consumption of fruits and vegetables. In all, 6% of ABC and 4% of FBC patients had stopped smoking and 24% of ABC and 27% of FBC patients reported to have increased their level of physical exercise. Choices were associated with age (Po0.007), length of the disease history (P o0.01) and level of education (P o0.002). Conclusion: One-third of breast cancer patients surveyed reported to have changed their dietary habits. Both populations reported a need for dietary and lifestyle counselling. This need was experienced as poorly recognised by the physicians at present, and warrants future studies in dietary behaviour of breast cancer patients.
Introduction
Breast cancer is considered a lifestyle cancer by reason of its high incidence in Western society (Levi, 1999) . Breast cancer is the most common cancer in most countries among female patients, with increasing incidence in menopause. Although multiple factors appear to increase the risk of breast cancer, diet is one of the most important lifestyle factors associated with it (Doll & Peto, 1981; Willett, 1995; Rock et al, 1997) . The evidence from epidemiological studies is based mainly on observations and case-control studies, in which recall and selection bias may influence the results (Smith-Warner et al, 2001 ). Pooled analysis of cohort studies has not shown clear evidence for effects of dietary modification in the adulthood to associate with reduced breast cancer risk (Smith-Warner et al, 2001) .
Current nutrition recommendations and dietary guidelines (National Health and Medical Research Council, 1991; Ministry of Agriculture and Forestry, 1998 ) include a varied diet, balance between energy intake and expenditure, increase in proportion of carbohydrates, reduced intake of saturated fat and sodium and only moderate alcohol consumption. Also, regular physical exercise is advocated (Byers et al, 2002) . These are in line with the American Cancer Society's current recommendations for reduction of breast cancer risk (Byers et al, 2002) .
The diagnosis and treatment of breast cancer can significantly influence the well-being, quality of life and lifestyle of the patients (Gregorio et al, 1985; Holm et al, 1989; Camoriano et al, 1990) . The factors involved include depression, weight gain, early onset of menopause and increased risk of osteoporosis or cardiovascular diseases as consequences of treatment. It has been suggested that lifestyle factors and dietary habits may modulate the indices of breast cancer progression (Wynder et al, 1963; Gregorio et al, 1985; Holm et al, 1989) . Dietary interventions currently under study for their possible effects on breast cancer recurrence emphasise fat reduction and increased vegetable intake (Pierce et al, 1997; Wynder et al, 1997) .
Too little is known regarding breast cancer patient's behaviour and their interest in pursuing healthier diets, exercise and smoking cessation (Markman, 2001) . Women who have breast cancer are themselves interested in dietary and lifestyle factors, which may be associated with their disease to such an extent that many of them have modified their diet (Gregorio et al, 1985; Demark-Wahnefried, 2000) . These questions are not routinely discussed at clinical practice. A screening survey has indicated that many women feel considerable personal responsibility for their level of breast cancer risk, especially to controllable factors such as diet (Potischman et al, 1999) . These patients are amenable to different complementary, alternative and integrative approaches during their care. These approaches have great commercial potential and effectively utilise the mass media and Internet to inform patients and their families.
This study was designed to assess dietary and lifestyle changes, and reported choices and trends among breast cancer patients in two populations with diverse cultural background. The study population consisted of Australian and Finnish women following the diagnosis of breast cancer. The goal of the study was to provide new information on patient beliefs and behaviour regarding diet, use of vitamins and complementary approaches, which could be applicable in improvement of clinical practice.
Patients and methods
This survey was conducted in two cancer centres, the Peter MacCallum Cancer Institute (PMCI) in Melbourne, Australia, and at Turku University Hospital in Turku, Finland, between May 1999 and May 2001. A questionnaire previously validated for patients with chronic diseases and specifically for breast cancer patients (Salminen et al, 2000) with structured questions was given to patients entering the clinic in Turku and Melbourne. The questionnaire was translated in blinded backward translation from Finnish to English and evaluated and approved by the clinical research committee at PMCI. The inclusion criteria were the patient's willingness to participate and fluency in Finnish (Turku) or English (Melbourne). The subjects were asked to fill in the questionnaire during regularly scheduled visits to the clinics, while waiting to see the doctor. All patients fulfilling the inclusion criteria who were attending clinics were approached. The questionnaire was not given to patients considered by the personnel to be ineligible by reason of end-stage disease or poor knowledge of language. No help by the personnel was provided to fill in the questionnaire. The questionnaire was completed anonymously. Items covered patient characteristics, educational background, duration of illness, treatments and patients' dietary habits, smoking and lifestyle and changes in these following diagnosis. Food choices during the disease, use of different foods, vitamins, supplement products and complementary and integrated therapies were clarified by structured questions. Established markers of selected and general food groups were included, and the use of any complementary approaches was probed. The sources of information on matters of diet and need for information were probed. The Ethical Committee of Turku University Hospital approved the study in Finland and the corresponding body in the Peter MacCallum Cancer Institute approved the conduct of the study in Melbourne.
Statistical analyses
Demographic patient characteristics (age, education, time since diagnosis and treatment), attitudes and dietary variables were all measured as category variables and reported in frequency distributions. w 2 test was used to compare ABC patients to FBC patients. The primary variables were analysed using logistic regression models, and the comparisons between ABC and FBC patients were adjusted for differences in demographic patient characteristics (age, education and time since diagnosis). In addition, the influence of demographic variables was further studied using w 2 test, in the ABC and the FBC group, separately or combined. The data were transferred to SPSS (Release 10.0) for statistical analyses. Stratified analysis was conducted to relate demographic variables to reported beliefs and behaviour.
Results

Demographic data
The questionnaire was completed by 139 patients in Turku, Finland and 215 patients in Melbourne, Australia.. The patient characteristics differed to some extent in terms of age, education and treatment: among FBC patients, the number of recently diagnosed (within a year) patients was lower, 43.2% vs ABC patients 55.7%; P ¼ 0.022. The percentage of patients under 50 y of age was higher among FBC patients (33.8%) vs ABC patients (20.8%; P ¼ 0.007), whereas no significant difference emerged among patients older than 65 y, FBC (24.6%) vs ABC (32.1%) (P ¼ 0.14). In Australia, the proportion of patients with university-level education was higher, FBC (13.8%) vs ABC (22.9%; P ¼ 0.035). These factors were entered in the logistic regression model for analysis of findings between groups. The majority, 69%, of FBC patients and 48% of ABC patients were attending the clinic for treatment, 31% of FBC and 52% of ABC patients for followup. Of ABC patients 88% and of FBC patients 87% consumed a normal diet and 5% in both groups were vegetarians (subject consuming no meat and fish products). The rest of the patients reported semivegetarian (some fish) and reduced meat diets or gluten-free diets.
Influence of demographic factors on attitudes and dietary changes
In all, 54% of breast cancer patients in Australia and 8% in Finland considered diet a factor contributing to their disease (adjusted odds ratio (OR) ¼ 17.2, Po0.001). Older age significantly reduced the likelihood of believing in such a connection (OR ¼ 0.52, P ¼ 0.037). Higher education (OR ¼ 1.46, P ¼ 0.169) and longer time since diagnosis (OR ¼ 1.46, P ¼ 0.303) did not significantly increase this likelihood (Table 1) . In all, 39% of ABC patients and 30% of FBC patients reported to have changed their dietary habits since diagnosis (adjusted OR ¼ 1.73, P ¼ 0.033). Older age decreased the likelihood to change the diet (OR ¼ 0.44, P ¼ 0.007), higher education (OR ¼ 2.13, P ¼ 0.002) and longer time since diagnosis increased (OR ¼ 2.28, P ¼ 0.011) the likelihood ( Table 1) .
The relation between age, education and time since diagnosis to views on the relation between diet and breast cancer and willingness to change diet is presented in Table 2 , for ABC and FBC patients separately. According to stratified analysis, older age reduced the probability of belief in a connection between diet and disease in Australia (P ¼ 0.004, test for linear trend). In Finland, 9% of patients under 65 y and 3% over 65 y of age believed in the dietary connection (P ¼ 0.26) ( Table 2 ). Longer time since diagnosis (Po0.011) and higher education (Po0.002) increased the probability of changing diet in both groups. The percentage was lower among older ABC patients (465 y) when compared to younger (P ¼ 0.04), albeit that the corresponding difference among Finnish patients was not statistically significant (P ¼ 0.19). Patients with higher educational level (Zhigh school) in Australia changed their dietary habits significantly more often than those of lower level Po0.001. Contrarily in Finland, no statistical significance was observed in relation to educational level of the patients (P ¼ 0.13).
The consumption of the respective foods was coded as follows: Reduced, if 'I excluded', 'I tried to avoid' or 'I could not eat'. Increased, if 'I added' or 'I want to try'. No change, otherwise. The most common dietary changes included a reduction (defined as avoiding or excluding items from the normal diet) in the consumption of fat and oils, red meat, sausages and sugar, and increased consumption of fruits and vegetables (Table 3) . In all, 13% of ABC and 6% of FBC patients reported avoidance of both meat and sausages (P ¼ 0.064). The summarised results by selected food groups are presented in Table 4 . In all, 17% of FBC and 14% of ABC patients reported to have increased the use of vegetables, but the extent is not known. Generally, 37% of ABC and 18% of FBC patients reported having cut down fats and fried foods in their diet and 17% of ABC and 10% of FBC the use of sugar products. A major difference emerged in milk product consumption, which 1.5% of Finnish patients compared to 18% of Australian patients reported to have reduced milk products (Po0.001).
In all, 50% of ABC patients and 44% of FBC patients felt that their condition had improved with the adopted dietary changes, whereas 25% of ABC and 11% of FBC patients reported no improvement, the rest did not know.
Use of vitamins
No significant differences were reported between the ABC and FBC patients; 42% of patients in the ABC and 39% in the Table 2 . According to stratified analysis, in the FBC study population the patients with over 2 y history of breast cancer used vitamins, special natural products and supplements as often as newly diagnosed patients (47.8 vs 46.2%, P ¼ 0.86). Those in the younger age group (20-64 y) consumed these products more than the older group (65-90 y) (53.1 vs 31.3%, P ¼ 0.032). In contrast, the use of vitamins, natural products and health foods was higher among patients with higher education compared to those of lower level (comprehensive school or corresponding): 58.6 and 37.5%, respectively (P ¼ 0.014). In the ABC group, the corresponding figures were 47.3% for patients with over 2 y history of breast cancer vs 50.4% for newly diagnosed patients (P ¼ 0.70), 55.8% in the younger age group (20-64 y) vs 34.0% in the older age group (P ¼ 0.007) and 58.3% in the higher education vs 44.0% in the lower education group (P ¼ 0.060). 
Complementary approaches
Use of supportive and complementary therapies was common among ABC patients (17.0%),. whereas it was relatively rare among FBC patients (6.1%). Therapies tried by ABC patients included visits to a naturopath (11%) and use of herbal preparations (8%). According to stratified analysis, among FBC patients the use of the therapies was more common among younger patients (o65 y) compared to older (7.9 vs 0%), in patients with longer disease history (45 y) compared to patients with shorter disease history (11.1 vs 4.9%) and in patients with university education compared to those with lower level (12.5 vs 4.9%). In ABC patients, the corresponding figures were 22.4% in younger (o65 y) and 4.7% in older patients (P ¼ 0.002), 21.2% in patients with longer (45 y) disease history and 15.8% in patients with shorter (P ¼ 0.44), and 26.1% in patients with university and 14.0% in patients with lower education (P ¼ 0.055).
With regard to cancer, the ABC patients used also reiki (7%), aromatherapy (7%), spiritual and church healing (12%), meditation (21%) and visualisation (10%). In open statements, patients expressed a need for dialogue on these with their treating physician, especially if he/she could not help in questions on diet or general well-being.
Other lifestyle changes A total of 6% of ABC patients and 4% of FBC had stopped smoking (P ¼ 0.47). and 16% of ABC patients and 8% of FBC reported having stopped or reduced alcohol consumption (P ¼ 0.031). Of ABC patients 24% and of FBC patients 27% had increased their level of physical exercise (P ¼ 0.58). In all, 4% of FBC patients compared with 12% of ABC patients reported having reduced their level of physical exercise (P ¼ 0.012).
Discussion
The aim of the study was to provide information on breast cancer patients' reported behaviour in relation to dietary attitudes and changes, use of vitamins and complimentary approaches (CAM). The need for such studies has previously been expressed (Demark-Wahnefried et al, 2000) since breast cancer patients are at an increased risk of developing other conditions, for example obesity and osteoporosis needing health-related interventions. Although living in different societies and cultures, breast cancer patients in both groups in this study were interested in diet as a factor influencing their well-being following the diagnosis. It emerged from the present study that about one-third of the patients reported to have adopted a diet approaching the current nutrition guidelines and official recommendations (National Health and Medical Research Council, 1991; Ministry of Agriculture and Forestry, Finland, 1998) .
The interest in dietary modification increased with the increase in time since diagnosis and education level. Interest in dietary modification was stronger among younger patients. This group could be motivated to participate in intervention studies. On the other hand, the opposite patients need more support and counselling to find healthy lifestyle and dietary trends with the aim of improving rehabilitation and general health during the years following cancer diagnosis and treatment. It has been shown that adjuvant treatment in breast cancer is associated with weight gain and hormonal changes increasing the risk of other ailments, such as cardiovascular disease, diabetes and osteoporosis (Rock and Demark-Wahnefried, 2002 ). Breast cancer is often treated for long periods (6 months to 5 y for adjuvant treatment) and this may alter the susceptibility of the patients to other ailments (Goodwin et al, 1999) . The patients have a need to maintain control over their situation through control of their own health, by altering their daily activities and personal diet or through complementary approaches. The patients in the present survey reported also other lifestyle changes, which should be discussed during rehabilitation and the follow-up. These included smoking and the consumption of alcoholic beverages where a reduction should be encouraged. Regular physical exercise should also be recommended already during adjuvant therapy because of its positive and weight balancing effects. Reduction in fats, sugar products, red meat and processed meat products and milk product consumption were more common among Australian than Finnish patients. The greatest difference among consumers of specific food groups was seen in the avoidance of milk products in Australian patients. This is an interesting finding, since the scientific data on the risk of breast cancer and milk products is controversial (Shin et al, 2002; Voorrips et al, 2002) . In Finland, milk is still an important component of the diet and a large variety of low-lactose and lactose-free milks are available. Therefore, milk is considered an essential part of the Finnish diet and dietary guidelines (Ministry of Agriculture and Forestry, 1998) , and this along with nutrition guidelines may reflect in the relatively smaller tendency of change.
In less than 10 y, the sales of food supplements have more than doubled in the USA, although their safety and efficacy remain largely unknown (Moschen et al, 2001 ). Newman and co-workers reported that 80% of breast cancer patients used nutritional supplements, the most common being vitamins E and C and multivitamins and mineral supplements (Newman et al, 1998) . Regular use of multivitamins has recently been recommended to guarantee adequate folic acid intake in adults in USA (Willett, 2001) . The average Finnish diet consumed by the general population has changed towards dietary recommendations (www/ktl.fi/nutrition/ food-consumption, Ministry of Agriculture and Forestry, 1998). However, since mid-1990s the increase in fruits and vegetables has levelled off, meat consumption has doubled from 1950s to 1970 and remained stable since then, pork being the most common type of meat consumed. Women eat more vegetables, fruits and berries but less potato and bread than men. Skim milk is generally preferred. The total consumption of liquid milk products is decreasing while cheese consumption is increasing. The consumption of alcoholic beverages has increased. The intake of vitamins is over the recommended level. Only the intake of vitamin D is slightly lower than the recommended level. In comparison to the trends in general population, breast cancer patients appear to adopt an interest in decreasing the amount of fat and meat, and in Australia also milk products, with similar interest in increasing fruits and vegetables.
The prevalence of CAM use among cancer patients ranges from 7 to 64% of patients sampled in 26 studies worldwide (Moschen et al, 2001) . The range and availability of complementary therapies is larger in Melbourne than in Turku, and so was the use of them among Australian patients. In general, almost 50% of the Australian population has used some kind of alternative medicine (MacLennan et al, 1996) while in Finland the corresponding number is 46% for women and 27% for men (Enkovaara, 2000) . In Finland, 11% of women in a population-based survey reported the use of alternative drugs for the climacteric (Mäntyranta et al, 1997) . Some alternative approaches, such as reiki and spiritual healing are difficult to obtain in Turku, and thus the comparison between the two populations in this area needs to be interpreted with great care. Physicians treating or following patients taking also alternative medicines and other alternative approaches should recognise this tendency, and discuss CAM and dietary recommendations and guidelines openly with their patients. It is important to obtain all necessary information on alternative approaches and their potential effects and interference with the approach taken by the physician and the care team. Interventions that promote patients' beliefs in diet and health associations can encourage healthful dietary change (Moschen et al, 2001) , and help to avoid potentially harmful preparations and procedures recommended through, for example advertising and commercial sources. Intervention studies are encouraged to counteract the negative effects related to treatment and disease, since certain dietary components may be more beneficial than others (Marshall, 1999; Rock et al, 2001) .
This study establishes important information on breast cancer patients' self-reported changes in food choices and lifestyle factors. The limitation of the study, however, is in patient-filled questionnaires and their interpretation. Selfreported changes measure only the behaviour changes the subjects indicate they have made and may not perfectly match their actual behavioural changes. The questionnaires were completed anonymously and without any assistance. The aim was to receive more honest answers on sensitive issues such as the use of alternative therapies and medications. This excludes the possibilities of double-checking data from patient records. Secondly, the trends in food and lifestyle changes are based on patient reported actions, not checked through accurate means such as food diaries. However, if not surveyed anonymously, some patients may keep their alternative activities secret, fearing confrontation or denial of the approach by the treating physician (Gertz & Bauer, 2001) . Also, significant correlations have been shown between food preferences and food frequency scores among women with breast cancer (Drewnowski et al, 2000) .
The follow-up services for breast cancer patients are more often than earlier provided by general practitioners. Patients in general practice have been reported to use dietary supplements commonly (Eliason et al, 1996) . Physicians are encouraged to have dialogue with their patients on dietary supplement benefits and the risks related to given disease situations. Women in different cultures have expressed a need for more nutritional counselling and an interest in alternative therapies (Sutherland et al, 1993; Lee et al, 2000; Salminen et al, 2000) . As observed in a recent survey from the Mayo Clinic, only a minority of respondents reported consuming a diet low in fat and exercising at a recommended level (Pinto et al, 2002 ). The present study shows that one-third of breast cancer patients may potentially change their dietary habits following diagnosis.
In Western societies, patients in medical care expect open communication with the medical team and caring interactions on aspects related to their well-being. Currently, many patients depend on information given outside the treatment centre. Today's patients have unprecedented access to information on cancer. It is the care centre's responsibility to be at least as fully informed as the patient what is available and to provide evidence-based information on approaches, which can be safely used by patients during their care and follow-up. Patients should be offered a possibility for dietary counselling and individual services following the diagnosis of breast cancer during treatment and follow-up to promote a healthy lifestyle. Patient's preferences and trends in dietary behaviour and lifestyle should be studied in future with health-promoting intervention approaches.
